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Divers Communications relating to the Queries about Vegeta- 
tion, former U fubltjht. Anftvers tojome of the Queries here- 
tofore recommendedtoSir Phil. Vernatti in Java Major. A 
Summary Account of the General Laws of Motion by Dr 9 
John Wallis, and Dr. Chriftopher Wren. An Account cf 
two Books: I. HIST ORIA CvSLESTlS obferva- 
tionum Vicennalium TTCHONIS BRAHE H t ANDR, 
TAC SlV ET Of era Mathematics. 

Some Communications^ 

Relating to the Queries about Vegetation y pbliflfd in 
Numb, ^oofthefe Tracts. 

He Argument of Vegetation is exceeding noble, largely 
ufefoll, and worthy to beexpos'd to publick confede- 
ration, and a general and accurate difcuffion. to the 
end, that where Obfervations are uncertain, and Experiments 
fickle, or failing, or cafual, the various Track or operation of 
Nature maybe the better difcover'd by the greater ftoreof con* 
fronting Trials and Obfervations. Tis for thisReafon, th^: 
we no: oneiy fuggeft and difperce Inquiries upon this important 
Subjed, but are alfo ready to impart fuch Informations, as we 
receive from the Curious and Iaquifitive of what they have ex- 
perimented and obferved therein. At the prefer* we fliallinfert 
here, what hath been communicated ( upon the Queries for- 
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merlypublifht ) by thofe two Worthy snd Obferving perfons 
Dr. $. Beale, and Dr. EztnlTMfe. 

To the i . Dr. b. It will b^ difficult to enumerate all ihe Ve- 
getables that will grow th-i wrons; end f;t c'o .vnwards in the 
ground. To mention fome, befiies thofe mention' d in that 
Jittery ( w«. JE/Ww and Briars ) there are Sallies, Willom, the 
Slack- Elder, Vims, and moftSfo»£&5 two or three of their 
joynts being cover'd in the mould, and the Stern cue off near the 
ovcrmoftjoynr, which mould be half cover'd In the mould, and 
the mould force what raifed,3s it fpirts out and grows. D •. Tonge 
agrees, faying, that Curran Trees, and fuch like, as are or a 
foft wood, and quick growers, fesm moft apt to this improve- 
ment. 

To the ad. Dr. B, That the branch of a Plant, being laid 
in the Ground, whilft yet growing on the Tree, and there taking 
root, being cut off whilft fo growing, will grow on both ends, 
if it be well rooted in the Propagation % and the like care had of 
the laft knot or joynt, as was before prefcribed. Dr. 7". faith, 
that Layers of thofe Tree*, mentioned in the former guery^mM 
grow on both ends,and aptly parted when they have fpread roots 
both wayes,nnke two plants out of each Layer. 

To the 3d. D\ s t In the Tapping at Trees, the juice cer- 
tainly afcends from the root, and after 'tis, encoded to partake 
of the nature of the Plant (which feeds as well on the Air, as the 
juice furnifh'd through the root) it defcends (as the Liquor in a 
Limbec) to the orifice, whence it iflues. Ratraj, the learned 
Scot, affirms, that he had ca'culated experimentally, that the li- 
quor, which may be drawn from the Birch in the Spring time, 
is equiponderant to the whole weight of the Tree , branches, 
roots,and all together: Whence he inferrs, that it defervesour 
diligence, fully to enquire into the manifold benefics that may be 
made by the Tappings of all forts of Vegetables •, fome at the 
Roots, fome in the Body, either from the Bark, or the Timber 5 
iome under the chief Branche s ("which is noted by V. Helmont to 
be the proper place for the juice of the Birch -,) fome from the 
Frur, Kernel, B'ofloms, Seeds, or Husks containing feeds? as 
Dr. Harvy had a way of filling his Silver-box with a purer fort 
of Opium, taken from the Husks of Peppy- feed, being rrickt 

after 



(§55) 
after feme time of exfudaclon and infolation. The like whereof 
may be tried upon the Male peon), and other Plants ofgreateft 
fame and vertue % as well for Gums, Colours, Odors. ^v, as for 
famous Juices. Mr, Evelyn can acquaint you of a Receipt, which 
he had in Italy y as a Specifick againft Feavers from the Tap- 
pings of the elme. I hear as much praife from the Oak, for flap- 
ping the Flux of B loud by the way of Urine, whether it pro- 
ceeds from the imbecility of Nature, or from the defers in the 
Bladder, Reins, or other inward pailages. Some fay as much 
for the Juce of the Alder ( though the Dwarf Alder hath the 
higheft praife) to cure or flop the Dropfic. And perhaps this 
large Natural Limbec , where it may oehad, may forr.euines 
prove more effe<5tual, than our little. Artificial, and more trou- 
blefome Diflillations. And the Congeniality of the Sun in his 
alternative vifits, and the afli iuous imercourfe of the free Ai^ 
with the Spirit of the Plant yet living and growing, may have a 
more effe&ual influence for a Specific vertue , than we are apt 
o imagine. Though we cannot fee nor hearthe Langs of Ve- 
getables beating, yet we may fometimes fmell their Breath 
ftrong enough , both to pie3fe and offend exceedingly •, as in 
Savin, Fins , Cyprefs, Elder, Rofemary, Mirths, and gene- 
rally in all Bloflfcmers. And fome that cannot be fmelc by us, 
may yet have a very wholfome breath. One Experiment I will 
here beftow on you. When both my hands were manacled for 
many years 'and fometimes my A rmesalfo) with deep corroding 
Teaters-, to the blufhof my many friendly Phyfitians, and in 
defpight of many of the beft Medicines and Purgations, all was 
fuddenly heal'd, aud hathfo continued thefe 20 years, by the 
application of the Gum of Plum-trees diflfolved in Vinegar. I 
muft not forget to add, that I applyed Fine-leaves, and fome- 
times open'd Raifws to draw a moifturefrom thofe f eaters fome 
few dayes before I ufed the Gum. 

Dr. T. is of opinion, that Sap alwayes rifes, and never pro- 
perly defcends, having onely a kind of fubfiding or recidiva- 
tes, which he faith he cannot call a Circulation, nor refemble 
to themotionof L ; quors in a Zellicam, but rather to the fink- 
ing of Liquors in an Alembec , whilft the thinner parts are 
forced o^ver the helm 5 yet fomewhat imitating the motion of 
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Blood in Animals, forafmuch as it continually fapplles the want 
and expence of Sap in the exterior parts, from the flock of the 
fap in the Trunk, root, and branches. He undtrfttnds it thus 5 
That) the Sap,necefiTary to the growth of the leaves, fruit, and 
upper branches, being difpenfed an J converted into the form 
necefTary for thofe purpofes, whenthe Tree is fulled of Sip, in 
fuch manner that the S ^p in the innermoft Coats feeds the inner- 
moif, and the fap of the outward coats the outward parts , of 
Fruits, &c. that- which remains in the Body betwixt the feveral 
coats, and betwixt the Bark and Body, begnstocondenfe there 
alfo, firftintoa Geliy, and after into Wood, Birk, Roots, &c. 
according to the feveral places to wi ich k hath fu: fided. And 
beetle it condtnfethfafter in fome parts than in others, accord- 
ing as they be higher or lower, (whether it be by heat or cold, or 
exhalation of thinner parts) the fap condenfed above or below, 
filling lefsroom, muft needs au r e the fap, which is not yet con- 
denfed, in appearance to defcend or fubfide, and to fink as it 
were lower and lower in the pores of the Timber and b irk, $ 9 e. 
to be left high? not defcend from any place, to which ic was 
formerly rifen, unlefs (as in Blood-letting) when fome lower pare 
is open'd, all the fap above continually flowes thither, till the 
Tree be emptied, or the continual flux of the Sap (the natural 
jgilfome of the Tree) heal the wounds 5 as that of the .Blood does 
thofe of the -Body 5 and fo much quicker and eafier, by how 
much the Air is more favorable, or is better kept cur • which he 
obferves for their direction, who are curious in In$culaUonj& the 
ground of theii facceffes or mifcarriages. 

The Trees ofeferv'd by the fame Dr. T. to run, are tYzVine ; 
the Birch plentifully, at body, branches, and roots *, the WaU 
nut-tree, at the roots and prun'd branches -, fome Willows mi 
Salves, and fome forts of Maple 5 the Sycamore, which is the 
greater Maple (fome call it the Plane) at a ga(h made on the bark 
of his body, and at the root and branches •, the Poplar and Asp : 
TheElmemd Oake are referr'd to tryal $ concerning which laft 
fome Wood-men affirm, that in fach of them as are Wind- 
flnken, that have large hollowneflfes in their Armes and bodies, 
they have found greatquantity of fap in the cutting of them, 
whereof having drunky they quenched their thirft without any 

prejudice. 



(857^ 
prejudice. Tothefeaddthe^/m^, or Quicking-tree, (Lit. 
Fraxmus Syfoeffris, and by Tome Fraxinm Cambro-Brit/inica) 
which in its feafon, as fome affirm, will run plenteoufly, and 
whence they would have us exped a foverain Drink ag/iinft fome 
ftubbom diftempers, efpecially fuch as are Scorbutical ?n j Sple- 
netick. I hive kept ( faith Dr. T.) fome of the Juice or'the 
Berries (which being exprefs'd ferments of it felf) thefe two 
years in Bottles, aad it hath now the tafte of an auftere Cyder : 
And I fuppofe from its gratefull fmell, that it may be kept till it 
ripen and become a ftrong Vinous Liquor. 1c is the Houfhold 
drink of fome Fam lies in thefe parts about Wales and Hereford- 
(hire, and fome out of Curiofuy havebrew'd ripe Barries with 
fttongBeer and Ale, and kept it til it tranfeended allothe; Beer 
id goodoefs. 

Dr. Twges attempts upon the PopUr, Affe, Elme, Oake, Ajhe, 
Elder whitting-berrj ox Jguicking-tree, Thorn, Buckthorn, Tile, 
AW, She, Briar j Bramble, &c. have not fucceeded $ and he 
doubts, that they, and all Apples and Pears have fome degree of 
Gummines in cheir Juices, fo that they will not run. 

To the 4th Jgjwy, D/.#. Apparently the fap rifeth by the 
inward Birk, where you may fee the quick begin, and where the 
Graft firft incorporated. 

Dr.T. T here are Circles obferv'd in Trees, which are the di- 
ftances of thofe Films or Coats, by which the Tree receives its 
yearly increafe in thicknefs. Through thefe, looking full of 
Circular Pores, the Sap feems to afcend in the fame manner 
between coat and coat, as between the Birk and the Body -, and 
probably between the twooutermoft of thefe Coats, as large a 
quantity of Sip, as between the Birk and Body. Now the 
Afcentof Sip is by all parts and pores of the Tree, in fuch fmall 
qu ntities, as can hardly be difcerned, unlefs the Tree be quite 
fawMofF, efpecially near the Root ^ for then it will appear, how 
it afcends. In Birches > and fuch like, the Sap iffues very plen- 
tifully in all parts of the body, when they are cue down near the 
Root. And in other Trees that have Pith, as the WiHm&c. 
it maybe obferv'd, when they are faw'd afunder near the Root, 
whether any Sap iffues or no by the Pith i 

The Birk is double outward and inward. The outward is 
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dry, and in fume Trees rough. The inner, Is probably a fuper- 
added new Coat of tlr-iC years growth, or fomethiog like it, be- 
tween the nature of Wood and Bark, The Tap rifes within and 
without that fuper adoedCoat. 

From hence it may be more carefully inquired than hath been 
hitherto done, i* Whether the more Circles there be in any 
Branch, the longer the Sap will afcend into ic i 2. Whether 
the fewer Circles there are in it,thefooner the S*p fublides from 
it? 3. Whethera Branch (fuppofe) of three Circles, cutac 
Springs thefap afcending, or another of the fame bignefs^ will 
at Michaelmas following, if cut again, be found to have increafed 
one or more Circles than it had in the Spring .* and whether at 
Spring or Fall, or at other feafon, it be found to have a Circle 
or half a Circle of Pricks next or betwixt the Barks, or a Circle 
of Wood next the inner Bark onely, or both i But here the 
Comparifon is to be made with diftin&ion. For it muft be in* 
quired, Whether feme Trees (hoot new Tops every year until 
a certain Age, and after not t Whether fome have the Cir- 
cles ia their Branches decreafed from their Body to the extre- 
mity of the Branch in Rich order, that (e.g. ) an Apple-tree- 
fhooc of this year hath one Circle of Pricks or Wood plac'd in 
the Graft of two years old, and that of two years growth will 
the next year have one Circle more then it had the year before i 
And whether this onely be till the B anch fhoot no more Grafts, 
and whether then the uttermoft Twig get any new Circles, or 
ftandat a ftay, being nounflh'd onely, not augmented in bulk as 
to theappearance of the Circles ? And whether an Augmer- 
tation be between every Coat, or upon the outward Coat one!y i 
Here it ought alfo to be enquired, Whether the Circles of pricks 
doencreafe till Midfammtr, and the Circles of mod from after 
Midfummer till next Spring ? 

Further, to perfect the experiment about Sap, and to find, 
Whether it afcends more or lefs in the prickt Circles of the Bo- 
dy, than in thofe betwixt the Body and the Bark * ltt the Tree 
befirft pierced with an Auger onely through the Bark, and the 
quantity of Sip it yields in an hour,exa£Hy meafm'd aad weight- 
Then at the fame time let another hole be bored into the Body 
of the Tie? above m [rub and an half deep, and fo rcund about 
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on every fide o£ the Tree, fome deeper, and fome fhallower, 
with a good large Auger % and one quite through {leaping. 
From which Experiment, afcer various tryals, may be found the 
difference of the Sip rifing on the North and Smth> and fo like- 
wife of that which cornes from the Bark onely peelM off, and 
tha»which afcends in the nnn*r part of the Tree, The weight 
alfo may be compared of that which iffucs from the Bark, with 
that, which iffues from the Body. The internal Heart- fap may 
alfo be drawn aparr,by boring a fmaller Auger- hole in the middle 
of a greater, and fitting it with a long pipe, adjufted to that in- 
ner orifice. If no difference be found in thefe, the preemp- 
tion will be greater, that the difference of Heart ( as when they 
call heart of Oake) and Saf in Timber is not from the plenty or 
fcarcity of fap, but from the feafon of felling. This Interception 
of the Heart -fa p may have an effsft analogous to the boring out 
the Heart. 

To the 5 th. Dr. B. faith $ Ianfwer Experimentally* That if a 
Circle be drawn round about any common Englifli Tree, as 
Oak , Elme, Poplar&c. by Incifion to the Timber ( how thin 
foever the Knife be ) fo that no part of the Rind or Bark to the 
very folid Timber be un-cut, the Tree will die from that part 
upwards. Onely the dfhe, ( of all that I could try ) will grow 
on, and profper notwithftanding the incifion. My Brother 
(T. B. ) (haw'd me fomeoldand huge Jfher, which were bared 
of the Birk by the Deer, from the root 4 fetft upwards quite 
round 5 yet they had continued their growth many years, and 
feme parts of the Bark, which were left in few places not fo broad 
ss the palm of my hand, had a frefh verdure more lively then 
the parts of the Bark which remained above the baring. Yet 
if fome Incifions by hackings be made, or if the Branches of 
forae Fruit-trees ( efpecialiy the Gexntt-mojle ) be quite bared 
under a knot near the body of the Tree, and that knot and bare 
part be wellcover'd with loameor good mould in fane> thic 
branch will not onely furvive, but will be apt to take root and 
become a young Tree of fpeedy growth, if cut off below the 
baring, and fetat a fit depth at the end of Autumn^ or about 
Candlmas rather. Where fuch tranfverfe hackings are made 5 
or Coatufions in the Bark, many Vegetables are apt to gather 
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knobs ; and fometi nes fimll branches will fpirt out above, and 
fomcrimcs about the part contufed. To get the Gum of plum- 
trees > I have fometimes wrenchM the branchy till the folia Tim- 
ber hath crackr, and the Rind tore'd open in fome parts •, (q 
leaving it to grow, but fore'd to continue in a pofture fomewhac 
wreathed, it hath not faibd to yield me (lore of Gum next Sum- 
mer, 

Dr. T. A Branch, whofe Birk of the breadth of about 2 or 
3 Tnches is taken off rcund towards the bottom, in fome Trees, 
and particularly the Lime- tree, \v\\\ live, and bear leaves for many 
years, and grow, as other branches 5 by means of the fap afcend- 
ing through all the pores of the inner Coats, as was faid above 
to the 3d O^ And it ought to be wellobferved, in what other 
Trees this will hold,and efpecially, whether it will not hold in all 
Trees, whofe ftp runs not out very plentifully .• for, in fuch 
Trees, wherein there is a plentiful Iff tie of the Sip b^twe^n the 
Bark and Body, probably the Branch will die-, befides, fome 
Air, as that of North and North East, prefemly blafts open'd 
Trees. 

To the 6th. Dr t B. Concerning the Ufe of the Pith in Vege- 
tables, as whether the Juyce afcends or defcends by it i It may 
be confider'd, That my Anfrvers above do import that the 
Juyce, which defcends by Tapping, zn\ which maketh the pulp 
or coat of any fruit, afcends by theBa^k or Rind of the Plant, 
not by the Pith. I now add ("which I can affirm by many Ex- 
periments) that the Pith,*nd the Timber hav^fomecorrefpor- 
dencewith the Seed of the Plant, toconveigh an enre ou:fe of 
the ftme Spirits and nature from the Moot to the Seed. 

The Experiments themfelves 3 whereby the Worthy Doffor maketh 
this ottt, rve mufl refer to another opportunity • as alfo his considerable 
JDifcoufe alreacy in our hands, giving Inflarces to'fteWyThat there 
is a peculiar Corjefpondence, not onelj between the Seed andthe 
Pith, Heart or Timber of Plants > but alfo between theliitk or Sap 
in the Barky and the Pulp of 'the Fruit, or fome enctmfafs ing Coat 
or Husky or Cody which contains the Seed, 

Dr 8 T. anfwers to the fame g^ Piths are of a very different 
nature and fubftan:e. In the Walnut , is a multitude of films 
manifestly diftant from one anorher. In others, as in Elders 
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and Briars, 'tis a continued, foft, Icofe, <!ry fubftance. . lathe 
Walnut, an obfervation may be made, by cutting a fmalland 
young branch, which hath the Urge ft pith, in March, to the 
Pith infome branches, and through it in others of the like big- 
nefs: Whether any Sap iffues out or noby the P/>£,will be found 
by the quantity of the Sap iffuing from the oae and the other 
compar'd. 

The Obfervations aTo of the Effe&s of string and Pegging 
the Pith, are referv'd to the like tryal about the fa me time. Buc 
'tis probable, that if the whole Pith be forced out, the place fo 
bor'd will be fili'd with Sip, which will gelly there, and at length 
be converted into wood % as 'tis conceived it does yearly between 
the abovefaid films, coats, and in all the pores of the Body of 
the Tree, andinthofe of the Bark proportionably. For, tfie 
Sap iffuing from the Birch, cut down, turns into a white Gelly 
on the head of it; and likewife in thofe holes that are bor'd In 
the body of the Birch about March , by which the Tree receives 
its growth in all its parrs. 

To the 7th. Dr. Twge, The points or ends of the Roots be- 
ing cat off, they will in proportion bleed ascopiouily, as the 
Branches, and probably more 3 certainly longer, becaufe there 
is greater plenty of juice afcended above them, than the Bran- 
ches, and confequently more will iffiie by them,than by any part 
of the Tree,higher then them. 

To the 9 jh. The fame. Trees in their full growth, or near 
it, will probable yield more fap. 

To the 10th. The fame. From the latter end of January, to the 
middle of May, Trees will bleed. Thofe,that are (aid to run flrfl y 
are the Peflar, As ft, Abele, Mafk>Sicamen 5 fome, as Willows, 
and the Birch, tried by my lelf, are beft to tap about the middle 
of ,the fecond feafon 5 and the Walnut towards the latter end of 
March. They generally bleed a full Month in the whole. 
Mr. Mtifcrd of Durham, a very expert Gatherer and Preferver 
of Saps, affirms, that the Saps of the Voflar and Jfpe rife 
fo briskly in fanubry, that they will bleed before the ena of that 
Month, The Sycamprc will run in hard froft, when the Sap 
freezes, as it drops. 
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Tlkt Experlmentum, Since we are now in that very feafOn, to fee whe- 
ther that early afcent is to be imputed to the forwardness of the y ear, or 
not / Let it aifo be obferved, whether the Sap afcends in Oak^ and Elme % 
at any time in this month of fanttary ; and likewife, which of thefe three, 
the Maple £ ally fit Willows , be the moft early in yielding of Sap ? 

And to o&tain an Univerfil and Accurate knowlcdg-of the nature of Sap 
in Trees, its properties and accidents' ; Obfervations and I'ryals muft be 
made by a Number of men, th it have leifure to attend that btifinefsdaily - 
which are to examine concerning every Tree ; 

i. Its Age 3 Soyle, Situation, 0-c. the variety of the Afcent of the 
Sap depending thereon,as on the nature of the Tree it fclf. 

2 The different time of Afcent in Branches, Body, Roots ^ and of it? 
dialling from cut branches *, from roots, not from branches. 

3, I he Seafons and differences of the time of the year, month and day, 
in which thefe accidents happen or ce.ife • whereby it may appear, what to 
determine concerning them : And particiilarly,wliether that conjefture be 
well-grounded . which fuppofesj That Sap does not defcend from Trees 
otherwlfe than by jellying fo as to fail above, whilft there is yet plenty be- 
low ; as frems to be nunifeft by the running in the Roots, when it ceafes 
in the Branches. 

It were alfo not amifs to obferve, Wheth :r in any Trees the Sap as to 
its afcendings, keeps time with the Sins entrance into this or that Sign ? 

To the 1 ith. The fame, The beft tjmeof the day for Tapping, is about 
Noon. In the latter f^fon^ when Sap is not very plenteous in Trees, they 
will neither run morning,, nor evening, nor probably at any time of the 
night • but when they are very full of Sap,, and emptied but by fmall 
vens, the Sap may run night and day, till exhaufted • but never in large 
vents., 

Jj>$ere, Whether this Obfervation may not give light to that Opinion, 
which holds, that the Afcendingof the S'<p depends upon the Preffureor 
Pulfion of Heat, ftriking the Earth, and thereby driving the moifture of 
the Earth into the R oot ? 

To the 1 2th. The fame. Trees afford no juice at aH ( that has been ob- 
feiVd) in Autumne. 

To the 13th. The fain?. Rain being fcarce, the juice will be fcarcer. 
Plenty of Rain can onely give fuch plenty of Sap, as the pores will 
admit. 

The Anfwers to the reft of the Queries we refirvefor another Montl\ leafl 
thefe Papers be altogether filed with one fnbfH, Thofe that have been de- 
livered here from Dr.Tonge Were for the moU part taken out of his Letters to 
Sir R. Moray, In January , February, March, April!, 1666 • at which 
lime he had newly made Experiments about Saps *, and are now, after cmfe« 
rence with him, accommodated to the Queries forme rly made publicly 

Anr^ers 



